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(54) Abstract Title 

Portable telephone device of small size 


(57) A portable terminal (eg. a mobile phone) 1 with 
display 13 and data input 14 sections on the front face of 
the device and an additional data input section 11 on the 
rear face of the device which is a touch panel. A CPU 
within the device monitors the pressure applied to the 
touch panel within specified periods of time and the 
results of the user pressing the touch panel are shown on 
the display screen. The loudspeaker is mounted in the 
display area and the microphone is mounted in the main 
data input section area. 

In a second embodiment the invention utilises a 
folding type of mobile phone. 
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POKTABIiE TELEPHONE DEVICE OF SMAliL SIZE 


Tills invention relates to a mobile tenainal device, 
and more paxticularly , to a portable telephone device of a 
small size. 

in general, a portable terminal device such as a PHS 
terminal and a mobile telephone device has a plurality of 
functions- The functions are established by an operating 
section such as operation switches or a keyboard moxmted on 
the body of the portable terminal- similarly, th^ 
established functions are selectively carried out by the 
operating section in accordance with menu items on a 
display unit- In order to reduce the size and t)ie weight 
of the portable terminal, it is necessary to ma3te the 
operating section be small in area. 

In case where the operating section becomes small in 
area, it is, difficult to correctly and efficiently operate 
the operating section by fingers with no error. In other 
words, it is difficult to correctly and efficiently operate 
the operating section while reducing the size and the weight 
of the portable terminal. FurtJxermore , it is necessary to 
carry out operation without relying on a mechanical 
structure in order to avoid aging and failures. 


It is therefore an object of the preferred embodi- 
ments of this invention to provide a small-sized portable 
terminal capable of easily carrying out the operation. 

Other objects of this invention will become clear as 
the descxiption proceeds . 

On describing the gist of this invention, it is 
possible -to understand that a portable terminal con^jrises a 
main body having a laain soirface and a secondary surface 
opposite to the main surface. 

According to this invention, the portable terminaX 
coii5>rises ai display section formed on the main surface for 
displaying input information of the portable term^inal, a 
main operating section formed on the main surface for 
carrying out input operation of the input information, and 
an additional operating section formed on the secondary 
surface for carrying out input operation of the input 

information . 

pT-i«af peg .^T-s p»"ion r>t thft Drav i nqg ? . 

Figs. lA and IB show prospective views of a portable 
terminal according to a first embodiment of this invention; 

Figs. 2A and 2B show prospective views of a portable 
terminal according to a second embodiment of this 
invention ; 

Pig. 3 is a block diagram of a configuration of a 
portable terminal illustrated in each of Figs. lA and IB 
and Figs. 2A and 2B; 


Figs . 4A to 4C axe diagrams showing example^ of 
displayed imago; 

Fig, 5 is a flowchart for descril>ing operation of 
the portable terminal of this invention. 

Descri ption of ^ha Py rf^ferr^ ^d Embodiments 

The portable terminal illustrated in Figs. lA and IB 
is used as a mobile terminal, The mobile terminal 
illustrated in Figs, lA and IB has a rectangular shaped 
body as a terminal body. Similarly, the portable terminal 
illustrated in Figs . 2A and 2B is used as a mobile terminal , 
The mobile terminal illustrated in Figs. 2A and 2B is a 
foldout portable phone. Fig. XA shows a view taJc^n from 
the rear surface of the mobile terminal. Similarly, Fig- 
2A shows a view taJcen from the rear surface of the mobile 

terminal. Xn each of Figs. lA and 2A, the mobile terminal 
is grasped by the hand of a user who is operating the mobile 
terminal- 
Figs. IB and 2B are perspective views of the 
rectangular shaped portable terminal and the foldout 
portable phone, respectively, as viewed from the front side. 
Jxi the foldout portable phone shown in Pigs. 2A and 2B, a 
display section and an operating section are moved toward 
each other and folded via a hinge mechanism. A loudspeaker 
is mounted in the display section. A microphone is mounted 
in the operating section. 

Referring to Figs. lA and IB, the illustrated 
portable terminal 1 comprises a terminal body having a 
front or main surface and a rear surface which is 
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positioned on an opposite side of the main surface, A 
display section 13 and a main operating section 14 are 
mo\inted or formed on the main surface. A touch panel ox 
touch screen 11 is formed on the rear surface. As shown 
in Fig- lA, the user can touch the touch panel 11 by his 
forefinger to operate the portaJble terminal 1 when the 
portable terminal 1 is held by the hand. 

The touch panel 11 has a variable resistance which 
is varied on the basis of a physical pressure. More 
particularly, the resistance value is varied in a portion 
to which the physical pressure is applied. In the example 
being illustrated, a resistive membrane touch panil is used 
as the touch panel 11 which is capable of detecting 
depression by a finger. 

The touch panel 11 of the resistive membrane detects 
a coordinate from a voltage value obtained by the fact that 
the conducting position of a resistive membrane is 
resistance-divided by an external pressure, "When a voltage 
is applied to the touch panel 11 and when any arbitrary 
position on the touch panel is depressed with a finger or 
pen, a different voltage value is obtained, depending on a 
different depressed position. Therefore, the depressed 
position is determined from the observed voltage jvalue - 

By conducting an operation for determi.ning the 
position continuously, the direction of the stroke and the 
interval are calculated and detected as a vector quantity 
when a stroke is made on the touch panel 11, The amoTont of 
vector obtained on the touch panel 11 is correlated with 


pictaixo iiuEorxftatlon displayed on tlie display section 13 at 
this time. This causes the user to recognize information 
selected by the user. 

A small- sized CPU equipped with a 2 -channel^ A/D 
converter is normally used as a circuit that is connected 
to the touch panel 11, The CPU detects a position of 
pressxire. In case where a CPU used for other purpose is 
mounted within the portable terminal having the touch panel 
11 ; the CPU may l>e used for the touch panel 11 . In the 
exaxaple i>eing illustrated, it is assumed that a dedicated 
touch panel entry processor processes inputs from the touch 
panel 11. 

Touch panel input processors are used for various purposes 
In other fields. For example, a finger is placed on the touch 
panel display screen of a PDA (personal digital 
assistant) or a cash dispenser of a bank to select: desired 
menu items. Also, a touch panel input processor is used as 
a mouse for a notebook computer. Therefore / the touch 
panel input processor has been built as general -purpose ICs 
and is easily commercially available. For example^ a 
position-detecting device for touch panel is listed in the 
product catalog of "Controller AHI.-301A" of Gunze Co., I-td. 

Referring to Pigs. 2A and 2B, the illustrated 
portable terminal 1 is the f oldout portable phone as 
described above. The portable terminal 1 comprises a 
terminal body having a front or main surface and a rear 
surface which is positioned oh an opposite side cx^ the main 
sxirface. A display section 23 and a main operating section 


24 are mounted or formed on the main surface. An 

axixiliary display portion 22 consisting of a small-sized 

LCD (liquid crystal display) is formed on tHe rear surface. 

i 

As shown in Fig. 2A, a touch panel 21 is stuck on the 
auxiliary display portion 22. The touch panel 21 is made 
of a transparent material. The portahle terminal 1 
illustrated in Figs. 2A and 2B is similar in structure to 
tue portable terminal 1 illustrated in Figs. lA and IB. 

The auxiliary display portion 22 is an axixiliary 
display dfi-crf-ee and is fitted to the foldout portable phone. 
The foldout portable phone has the advantage that it is 
possible to protect the main display section 23 and the 
main operating section 24 when the foldout portable phone 
is folded. However, it is impossible to check the state of 
operation in the foldout portable phone until thej foldout 
portable phone is unfolded. Therefore, it is desired that 
various kinds of information can be confirmed even if the 
foldout portable phone is closed. For example, the various 
kinds of information indicate whether the power supply is 
ON or OFF, the amovmt of remaining charge in the battery, 
and whether the received electric field is strong enough to 
permit communication. Inasmuch as the main display portion 
23 is concealed in a folded state, the above-mentioned 
kinds of information cannot be checked in the folded state. 
Accordingly, the auxiliary display portion 22 is mounted on 
the rear surface of the main body to provide a display of 
the kinds of information. In order to achieve space saving 
and miniaturization, the transparent touch panel 21 is laid 


on the auxiliary display portion 22.. 

Referring to Fig. 3, the illustrated portable 
terminal concprises a touch panel 31, a touch panel input 
processor 35, an auxiliary display portion 32, a CPU 36, a 
nain display section 33, and a main operating section 34. 
A signal applied to the touch panel 31 enters the touch 
panel input processor 35 to be primarily processed. The 
signal applied to the touch panel input processor 35 from 
the touch panel 31 has an analog voltage value indicating 
the posi-bion on the touch panel 31 that is presently 
depressed. An A/D converter incorporated in the touch 
panel input processor 35 reads the analog voltage value at 
regular intervals and accepts it as a coordinate value. 
Unstable data are eliminated. ChatterdLng processing is 
conducted. Then, the CPU 36 is informed of the coordinates 
and the state. 

The CPU 36 provides a display on the main display 
section 33 in order to give information for a choice to the 
user. The user's instructions for operations are j entered 
from the main operating section 34 and from the touch panel 
input processor 35. The CPU 36 selects information in 
accordance with the user's instructions. 

Referring to Fig. 4, the main display section 33 may 
display a frame of image illustrated in Fig. 4, Xn the 
exaitqple being illustrated, illustration is made about a 
menu for selecting functions of the portable terminal. In 
the frame of image shown in Fig. 4, the select functions 
contains three stages of items "Clock", ''Display", and 
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"SoW as shown in Fig. 4A. As shown in Fig. 4B, the 
function of "Sovxnd" is selected- BlacJc circles indicate 
the items presently selected. As shown in Fig. 4C, "Key 
Checking Soimd" that is one element o£ the ftanctions of 
"Sound" is set to an on-state. 

Referring to Fig. 5, the CPU 36 carries out 
operation in accordance with a flowchart illustrated in Fig. 
5. The CFU 36 first provides a display as shown in Fig. 4A 
on the inain display section 33- The display contains three 
fuixctions as described above- A black circle indicating 
the present state is displayed beside the "Display" that is 
one of the three functions. At that time, the CPU 36 
starts a detection operation at a first step 51- 

After the start of the operation for detection, the 
CPU 36 first perforins interval timer processing at a second 
step 52. The interval timer processing gives time 
intervals to the detection of the touch panel 31. If 
detection of the touch panel 31 is constantly carried out, a 
burden will be imposed on the CPU 36. Therefore, it 
suffices to establish time intervals of about 200 wsec. 

The CPU 36 accepts coordinates and makes a 
comparison with the previous data at a third step 53. The 
CPU 36 takes the difference between coordinate information 
obtained from the tou«=h panel input processor 35 
(coordinate information obtained previous time from the 
recurring loop shown in Fig. 5) and coordinate information 
obtained this time. The CPU 36 calculates the direction 
and the aioount of the movement of the finger placed on the 
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toudi panel 31 during the time interval between the 
previous sampling and the present sancpling. 

The CPU 36 judges an operation that the user is 
intended to perform, on the basis of the information 
obtained in the third step 53. More particularly, the CPU 
36 checks whether or not motion has taken place on the 
touch panel 31 at a fourth step 54 - If movement of the 
position is absent, including the case in which no finger 
is in contact with the touch panel 31, operation 
proceeds to the second step 52 . 

When movement of the position has taken plaice, 
operation goes to a fifth step 55, In the fifth step 55, 
the CPU 36 checks whether or not the ' movement is upward. 
When the movement is not upward, operation goes to a sixth 
step 56. In the sixth step 56, the CPU 36 checks whether 
oar not the movement is downward. 

When the result of any decision step, including the 
immediately previous decision step and more previous 
decision steps, indicates that the finger on the touch 
panel 31 has moved a distance more than a given amount in 
an upward direction, then it is determined that an upward 
movement has occurred. Operation goes to seventh step 57 

9 

at which upwaxd movement processing is performed. 

When the result of the decision is that the finger 
on the touch panel 31 has moved a distance more than the 
given amount in a downward direction, then it is determined 
that a downward movement has occurred. Operation goes to 
an eighth step 58 at which downwcird movement processing is 
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caxzxed. out. 

The upward movement processing in the seventh step 

57 and the downward movement processing in the eighth step 

58 mean a state transition within the control software run 
by the CPU 36 and k modification o£ the display provided on 

the display section. 

AS an e3can?>le of the downward movement, the frame of 
image 42 is shown in Fig. 4B. Comparing Fig. 4B with Fig. 
4A, the black circle has shifted from "Display" to "Sound- 
in the displayed image 42 in Fig. 4B. Informatioij of the 
downward movement is given on the touch panel 31. This 
informs the user that the user could successfully move the 
Ijlaclc circle downward. Hence, a feeling of accomplishment 
is given to the user. That is, the user can check the 
completion of the movement operation. A. feedback is 

provided on the display. 

After the end of the upward movement processing in 

the seventh step 57 and the downward movement processing in 
eighth step 58, operation returns back to the processing of 
the second step 52. The processing loop starting with 
detection of input from the touch panel 31 is repeated. 

Double click processing is next described.* A double 
click means an operation consisting of depressing the same 
point on the touch panel 31 at a given interval of time. 

The double click processing is the same as the 
processing ending with the decision about upward movement 
in fifth step 55 and the decision about downward movement 
in sixth step 56, until information from the touch panel 31 
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is derived- Operation returns back to a considerably 
remote loop position from a nintli step 59- At a 
predetermined intervsO. of time, detection is made ^ about 
whether or not the finger is placed on the touch panel 31 
within a predetermined frame. For' example, the same area 
is depressed during a period of 200 to 600 msec. No input 
is present during a period of 200 to 600 msec. Furthermore, 
the same area is depressed during a period of 200 to 600 
msec. In this case, the CPU 36 detects the double click at 
the ninth step S9. When the double click is detected, the 
CPU 36 carries out the double click processing in a tenth 
step 60. 

A transition from the display 42 in Fig, 4B to the 
iiaage 43 in Fig- 4C is one example of the double ^lick 
processing in the tenth step 60. In the transition from 
display 41 in Fig, 4A to display 42 in Fig. 4B, the black 
circle is shifted to "Sound". Under this condition, when a 
double click is detected, the displayed contents are 
shifted to display 43 in Fig, 4C. Fig, 4C is a choice menu 
for causing the user to select "Key Checking Sound" • This 
is one of choices of functions regarding "Sound", After 
performing the double click processing in the tenth step 60, 
operation returns back to the second step 52. The 
processing described above is continued until selection of 
a function that is assumed to induce a detection operation 
ends . ^ 

In the embodiment described abovj©^ a dedicated touch 
panel input processor is used to control input processing 
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from the touch panel. The input processing from the touch 
panel may be converted into digital form by switd^ng an 
A/D converter for detection of the power-supply voltage or 
an A/D converter for detection of the level of the received 
electric field in terms of time. These converters are 
normally built into portable phones . 

In the eiribodiment described above, upward movement 
or downward movement is selected as a method of selecting 
information, as illustrated in the flowchart of Pig- 5. 
Altematively, the processing conducted by the software in 
the touch panel input processor may be modified, and a 
choice is made by detecting horizontal movement and 
counterclockwise rotation. 

Although do\ible click is used as a method of 
determining information, other methods can, of course, be 
employed by modifying the software processing in the touch 
panel input processor. As a first exan5>le, if no input is 
present for a given time after an input for upward or 
downward movement is entered, establishing processing is 
performed. As a second example, if horizontal movement is 
detected, establishing processing is performed. As a third 
example, the main control portion is operated to enter an 
instruction, for performing establishing processing. 

In the above embodiment, the resistive membrane type 
touch panel is of the analog input type. A digital input 
touch panel consisting of a touch panel divided into cells 
may also be used. In this case, the number of interfaces 
from the touch panel is increased by an amount equal to the 
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number of the cells. However,, the detection circuit needs no A/D 
converter. Also, digital logic detection relying on ordinary 
port input can be utilized. 

While this invention has thus far been described in 
conjunction with the preferred embodiments thereof, it will 
readily be possible for those skilled in the art to put this 
invention into practice in various other manners. The 
description of the invention with reference to the drawings thus 
is by way of example only. 

Each feature disclosed in this specification (which term 
includes the claims) and/or shown in the drawings may be 
incorporated in the invention independently of other disclosed 
and/or illustrated features. 

The text of the abstract filed herewith is repeated here as 
part of the specification. 

A portable terminal includes a main body having a front 
surface and a rear surface opposite to the front surface. The 
portable terminal also includes a display section formed on the 
front surface for displaying input information of the portable 
terminal, a main operating section formed on the front surface 
for carrying out input operation of said input information, and 
a touch panel formed on the rear surface for carrying out an 
input operation of the input information. The touch panel is^ 
operated by a user by gripping the main panel with a hand. The 
portable terminal monitors the touch panel in a predetermined 
interval to produce a monitored signal, and is responsive to the 
monitored signal for making the display section display the input 
information. 
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CLAIMS 

1. A portable terminal comprising a main body having a 
main surface and a secondary surface opposite to said main 
surface ; 

a display section formed on said main surface for displaying 
information input to said portable terminal; 

a main operating section formed on said main surface for 
inputting said input information; and 

an additional operating section formed on said secondary 
surface for inputting said input information. 

2. A portable terminal as claimed in claim 1, wherein said 
main and said secondary surfaces are front and rear surfaces, 
respectively . 

3. A portable terminal as claimed in claims 1 or 2, 
wherein said additional operating section has a touch panel for 
inputting said input information, said touch panel being operated 
by a user by gripping said main body. 

4. A portable terminal as claimed in claims 1, 2 or 3 
wherein said portable terminal is of the folding type, and said 
additional operating section comprises an axixiliary display 
section in said secondairy surface. 

5. A portable terminal as claimed in claim 4, wherein said 
touch panel is mounted on said auxiliary display portion, 

6. A portable terminal as claimed in claim 3, or claim 4 
or 5 when dependent from claim 3 wherein said portable terminal 
comprises : 

first means for monitoring said touch panel in a 
predetermined interval to produce a monitored signal; and 

second means responsive to said monitored signal to make 
said display section display said input information. 
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7. A portable terminal substantially as herein described 
with reference to and as shown in any of Figures lA to 5 of the 
accompanying drawings . 
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